A STUDY of the opinions held on this question shows a curious inconsistency: while the majority of dental surgeons seem to be in favour of removing teeth in the line of fracture, most of them think that badly comminuted bone should be conserved because its removal often leads to the necessity for bone grafting. Is the assumption that there is such a wide difference between teeth and comminuted bone justified and, when bone dies in the mandible, are the results so much less detrimental than those of dead teeth? I have included both subjects in this article because, while no one would assert that dead bone and teeth are identical in their behaviour, they have a good deal in common in certain cases.
A STUDY of the opinions held on this question shows a curious inconsistency: while the majority of dental surgeons seem to be in favour of removing teeth in the line of fracture, most of them think that badly comminuted bone should be conserved because its removal often leads to the necessity for bone grafting. Is the assumption that there is such a wide difference between teeth and comminuted bone justified and, when bone dies in the mandible, are the results so much less detrimental than those of dead teeth? I have included both subjects in this article because, while no one would assert that dead bone and teeth are identical in their behaviour, they have a good deal in common in certain cases.
There are some important factors which, indirectly, influence treatment: (a) The age and sex of the patient; there is a stronger case for preserving the front teeth in a youLng girl than in an elderlv patient. Reluctance to extract teeth in children and young adults is accentuated by the fact that their mouths are freer from infection and healing is more rapid. (b) The personal wishes of the patient cannot be entirely disregarded: some people are unwilling to part with their teeth, particularly incisors, and while treatment should not be prejudiced on this account, an attempt should be made to save them if there is a reasonable chance of a good result. (c) When other injuries occur in conjunction with jaw fractures, surgical dental treatment may have to be postponed or curtailed: the most serious injury must naturallv be treated first, but this is no reason for complete neglect of the fractured mandible, and one of the simpler forms of immobilization can generally be carried out. The circumstances in which preliminary treatment can be given vary considerably: at advanced dressing stations, for instance, it is impossible to give more than first aid, and a suitable form of treatmenit can only be planned and carried out when the patient reaches the base hospital. While extractions that appear inevitable should be done as soon as possible, no tooth, unless it is so loose that it can very easily bc removed, should be extracted unless some stable form of fixation can be applied. Great harm may result, particularly if the extraction is difficult and portions of roots have boen left. Such preliminary treatment turns what might have been a simple issue into a complicated one. The factors which have a more direct influence on treatment are: I.-The exact relation of the teeth to the fracture. II. Condition of the teeth. III. Condition of the bone. IV.-Value and interpretation of radiograms. V. The age of the fracture when treatment is begun and the influence of this on the treatment.
I.-THE EXACr RELATI ION OF THE 1 EETH TO THE FRACTURE (Illitstrationts ont p. 23) Carious and infected teeth that are not directly involved in the line of fracture should be retained as they may be an invaluable aid in splinting the jaw. When a fracture occurs in the body of the mandible it mav not directly commuLnicate with the tooth complex but there are many cases in which the socket of the tooth is actually involved. In Case 1 the fracture is between the 45 but does hot communicate with either: in Case 2 the radiogram and drawsing show that the socket of the 41 is definitely fractuired.
This does not refute the argunment that the tooth conmplex is stronger than the bone, but rather shows that in certain cases the force causing the fracture is so applied that its maximum effect falls upon the tooth socket. It is obvious that the premolars should be retained in Case 1 while in Case 2 the-4 shoul(d be extracted because of the direct involvement of the socket. Case 3 is interesting because bone can be seen on the anterior surface of the 7, the tooth complex remaining intact while the apex of the 5 is lying denuded of its socket in the anterior fracture line. The 7 was retained in this case because it did not commtunicate with the fracture, but the 3 was extracted. These three finding out whether there is any connexion between the teeth fracture, is sometimes extremely difficult and radiograms may be entirely deceptive, may account for the dictum that the teeth on both sides of the fracture removed.
In some cases this may be indicated but do not think it necessarily the routine treatment. In Case there is an obvious fracture in the 14 region: this tooth was removed and, after some decalcification had occurred. a radiogram showed that the 3 was also involved. This fracture might be described as subperiosteal:' one tooth in the line was retained and the other was extracted and healing was uneventful. Until some decalcification has-occurred the exact anaesthefic, but the anterior root was left behind and no fixation s as, provided. The patient was adniitted to hospital a week later with much swelling of the jaw: the root was removed and the jaw was fixed to the upper teeth for two and a half months.
Radiogram was taken four weeks after this. Such a long period of immobilization unnecessary from the point,of view of union, but it was prolonged for the purpose hastening and observing the recalcification, which is shown in 9 C, taken three months after the injury, to be'almost complete.
Conclusions.-These cases demonstrate fractures with broken teeth in which the treatment successful, but we cannot assume that removal is always the better course.
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In similar fractures small apices might be left with safety, and this would certainly appear advisable if the difficultv of extraction is likely to outweigh the reasons for it. It is obvious that extraction of teeth in a badly comminuted fracture is much easier than in o)ne of the subperiosteal variety.
Infectiont.-The degree of infection in the teeth is closely bound up with similar changes in adjacent bone, so we must consider also, at this stage, all infection speciallv connected with the teeth that is actuLally in the bone. Case 10 A shows a subperiosteal fracture extending obliquely backwards from the 8 to the angle of the jav, anid there appeared to be connexion wvith the apical infection of the last molar. The second molar was also badly infected but this was not involved in the fracture. The relation of the infected zones is clearly shown in the drawing. Because the fracture was subperiosteal, it passed through the bony wall of the abscess cavity and did not in fact communicate wiith the chronic inflammatory tissues: if it had been displaced, these tissues would have been disrupted and the infection directlv coilnected with it. When there is no displacement I think the teeth may safely be retained in such a case until the fracture is " sealed off ", and removed after immobilization has been in progress for at least three weeks. In Case 10 extraction was postponed so as to find out whether the presence of the teeth would retard recalcification of the fracture, but it did not appear to have done so: they were removed after three months, and radiogram 10 B, taken just before this was done, shows a good result. Case 11 was admitted to hospital with swelling of the Jaw which had appeared a few days before admission: the jaw had been fractured six weeks previously but had had no treatment. A fracture line apparently involving the third molar is seen in 11 A and lack of immobilization had led to slightly increased decalcification. The 8 wvas partially erupted, the anterior cusps just showing, and no movement of the fragments could be detected. The history showed that the original tiaumatic swelling had disappeared one week after the injury, but a certain degree of trismus had remained. This was a predisposing cause of the flare of infection underneath an already infected gingival flap which caused the later swelling evident on admission. As in Case 10, the fracture skirted the zone of infection and, a's the injurv was already of six weeks' duration and the fracture partiallv united, all that was required was treatment for the infected wisdom tooth, which was extracted with care: radiogram 11 B. Case 12 was an unusual fracture of the svmphvsis which had been weakened bv a large cystic cavity in that region. Radiograms A and B show the cvst and considerable apical infection of the adjacent teeth: neither this nor the cyst is in communication with the fracture. The cystic cavity was not opened, the teeth were retained, and the mandible was immobilized for five weeks: a good result is seen in radiograins 12 C and D, taken two months later. This case might have been complicated if the teeth liacl been removed and the cyst cavity opened.
Conzclusionzs.-It is of paramount importance to decide whether infections such as those evident in the last three cases are connected with the line of fracture or separated from It by a thick layer of chronic inflammatory tissue through which the enclosed infection cannot pass. It would, of course, be a mistake to leave teeth if the infection connected with them has direct access to the fracture but in mv experience this occurs onlv when the fragments are displaced, thus causing rupture of the inflammatory tissuies. In subperiosteal fractures a better resuilt is likelv to be obtained by postponiiig extraction until the fracture is " sealed offon Stage of developnzenit anid eruiptioni of the teeth. These present two different problems: first we have the various stages of development in children's teeth and secondlv, in older patients, partially or completelv unerupted teeth which, although fully formed, have been prevented for some reason from coming into alignment with the others.
Fractures of the mandible are rare in children and their mouths are comparatively tree from infection, which no doubt partlv accounts for the characteristic rapidity in honv repair. Case 13 was a child of 9 who had, among other injuries, a bilateral fracture in the 7 3 regionis: there was a little displacement on the right side but none on the left. Radiograms A and B shoxv the fractures and in particular the unernipted teeth concerned. It was thought inadvisable to remove these, and immobilization produced a very satisfactory result as can be seen in 13 C and D, taken a couple of months later. Earlv treatment undoubtedly contributed largelv to the success in this case but the effect of delay is obvious in Case 14. This child, aged 9, was admitted to hospital six weeks after her jaw had been fractured. The infection then evident was due to the developing 7 which had been displaced so that it was lying betxveen the lingual periosteum and the bone: this tooth had not been removed nor had adequate immobilization been app)lied. In this case removal of the displaced tooth and fixationi of the fracture would probably have been the best immediate treatmeint and delay caused considerable infection in the bone, so that when the case was treated eventually, it appeared necessary to remove not only the displaced tooth but the first molar also. Sequestration followed (14 B) and the result, shown in 14 C, was non-union. Whatever treatment had been applied after six weeks it is doubtful whether union would have taken place; but I think that while it was right to extract the first molar, it would have been better to wait until the infection was under control. Permanent teeth differ from deciduous teeth in that they occupy a relatively larger area of the mandible. This is especially true of the first molar, whose removal is likely to cause a good deal of trauma and open up a large surface of bone to infection if the fracture has already become infected. Case 15, a boy of 14, fractured his jaw through the 8 13 regions and the anterior fragment was displaced slightly downwards. The fracture was reduced and the jaw fixed for four weeks by wiring the teeth together but the teeth were not removed. The unerupted W had no adverse effect on union, which took place uneventfully. If this case had not had immediate treatment and infectipn had developed, the result might have been similar to that in Case 14. Cases 16 and 17 show fractures through the third molar region in adults, this tooth being unerupted in both. It is clear that the trauma involved in removing these fully formed and deeply embedded teeth would constitute a graver danger than that of retaining them, which is only a potential one. Unerupted teeth in adults should generally be retained in the simpler fractures, at all events for a time; but in the more severe types it is often found that the reasons in favour of extracting these teeth are so strong that they outweigh consideration of the harm caused by additional trauma.
Conclusions.-Broadly speaking, a conservative line of treatment is indicated in fractures involving developing and unerupted teeth. The former may be regarded as free from infection and unlikely to cause trouble: the latter may be retained at some risk but this is more than counterbalanced by the trauma that would result in removing them.
II.-CONDITION OF THE BONE (Illustrations on pp. 27, 28)
Fractures of the jaw have been described as partial and complete and under this classification I shall briefly discuss five cases of partial or alveolar fractures before proceeding to the more important type. Partial fractures.-These in everyday life 'are almost invariably alveolar; but in war time we meet with cases in which part of the lower border of the mandible is shot away although there is still continuity in the upper part of the bone. The latter type has little bearing on the subject under discussion as repair is generally uneventful. It is only in war injuries that cases of alveolar fractures are seen with much comminution and loss of bone and teeth. With extensive damage of this kind a careful debridement should be carried out and all pieces of tooth, damaged teeth and loose pieces of alveolar bone removed. When the case is seen immediately after th.e injury this operation may be accompanied by suturing of the gum: in some cases seen at a later date when infection has developed, it is wiser to control the infection before intervening surgically. There are, however, many cases in which damage is not so extensive as to call for removal of teeth. Alveolar fractures are more common in the maxilla than the mandible where the incisor region is the only part likely to be fractured. In those of the maxilla there is a more favourable prognosis with regard to the teeth as can be seen in Case 18. This patient, aged 22, was kicked in the mouth by a horse, causing a depressed fracture of the alveolus in the 4321 region. The teeth were displaced en bloc inside the bite and the crown of the I1 was broken, but the apices of all remained intact (18 A). The fracture was reduced the following day and a splint was cemented to the upper teeth (18 B) and kept in situ for three months. The pulp canalswere not filled until some months later so as to find out if this delay would have any adverse effect on the healing of the fracture: satisfactory union is seen in 18 C, taken shortly after the canals were filled. In such cases a more correct procedure, and one minimizing infection, would be to devitalize these teeth at the time of reduction, filling the pulp canals but postponing apicoectomy for consideration later.
Case 19 shows an uncommon fracture of the mandible: this patient, aged 20, was kicked in the front of the mouth while playing football and sustained a transverse fracture of the alveolus across the symphysis. The four incisors which were lingual to the canines were displaced labially en bloc. A splint was cemented in position the following morning, but the impacted displacement was not corrected as it produced no abnormal occlusion apart from an edge to edge bite. and added trauma might well have led to the loss of the teeth. The splint remained in position for two and a half months, a period that might have been shortened, but it was thought best to err on the safe side. Radiograms 19 B and C, taken six months and a year later, show no evidence of infection and the 17 Section of Odontology 667 result was clinically satisfactorv. Posterior alveolar fractures occurring in the maxilla have the added complication of close proximity to the antrum, and in removing the teeth ielated to them there is a danger of establishing connexion between the antrum and the mouth. Actually the line of fracture does not involve the apices of these teeth, the outer and palatal walls of the antrum being broken instead. Case 20 shows a fractuLre in the 87654 region caused by a blowv: the teeth in this broken fragment wvere not removed and the jaw was splinted for seven weeks, at the end of which time it seemed unnecessary to extract them. Cases 18, 19 and 20 were all young people with healthy teeth and conservative treatment appeared to be justified; but in Case 21, a patient aged 40 vith a fractuLre of the 1213456 region, there was considerable gingival and apical infectioni. Here, apart from the injuiry, removal of the teeth was long overdue and those involved in the fracture wvere extracted with the fractured portion of the alveolus. Radiogram 21 B, taken a couple of years later, showvs that a considerable loss of bone was involved in this operation. While it wvas obviously necessary to remove these teeth, I think it wvould have been wiser to try to preserve so large a fragment and this could probably have been achieved by extracting the infected roots immediately but postponing removal of the other teeth until there was some union in the fracture. In Case 21-infection was present before the injury, but Case 22 demonstrates the marked degree that mav develop afterwards. In this both teeth and alveolus were fractured in the 3211 123 region (22 B) and there was also a fracture in the 321 region of the mandible (22 A and C). When I first saw this case after six weeks, all these teeth were loose and there was a good deal of infection in the bone: the extent of the injury made retention of the teeth a very doubtful proposition and, when infection was added to this, it became imperative that the teeth, portions of roots and sequestrated bone should all be removed as soon as possible. Following this operation progress was good but the inevitable delay in union caused by infection is seen in radiogram 22 D, taken after six months.
Contclusion1s.-In extensive alveolar fractures there are usually strong indications for extraction, particularly when thev are associated wvith infection; but the teeth may safely boe retained in cases that are not of a serious nature. If large portions of the alveolus are fractured, as feNw teeth as possible should he removed until some union has taken place.
Complete fractutres. It is sometimes difficult in the less severe cases to determine whether fractures of the mandible are simple or compound, but it is generally assumed that the majority are compound. I think that in certain fissure or stellate fractures there is no rupture of the soft tissues and no communication with the mouth; and these might therefore be more correctly classed as simple or subperiosteal fractures. Case 23 was struck on the side of the jaw bv a landing aircraft: on admission there was pain and tenderness in the region of the blow bUt all other clinical signs of a fracture were absent. Radiogram 23, taken six weeks after the accident, shows a good example of the stellate type: in all probability it had no communication with the oral cavity and there was no need to extract the teeth. This kind of fracture is rare: the common type met with in civil life is the uncomminuted fracture of the mandible with a vertical or oblique fracture line, the displacement depending upon the site. The problem in both is primarily that of the relation of the teeth to the fracture and it is unnecessary to add to what has already been said on the matter. In comminuted fractures and those with loss of bonv tissue the extent of damage to the bone is of an extremely varied character and the second problem under discussion, " should comminuted bone be removed ", begins to arise. I must therefore give a more detailed account of the following cases. We have already discussed the comminuted alveolar fracture and its treatment: there are two other types, the one in x hich the main damage is to the lower border of the mandible and the other wii-h fragmentation distributed more or less evenly throughout the body (Case 24). This man was struck on the chin by a piece of shell and when he was admitted to hospital five days later the lower anterior teeth were painful and there wvas a large haematoma under the tongue, but no tear in the buccal mucosa. Apart from a four-tailed bandage no form of immobilization had been applied. Occlusion of the teeth had not been disturbed.
'rhe metal had not entered the mandible: the wound had been allowed to close and drainage had not been maintained. Radiogram 24 shows extensive comminution of the anterior part of the mandible, the damage being more severe in the lower part of the symphysis. It is commonlv supposed that union in alveolar bone is rare and that since this part of the mandible is transient, it is unnecessarv to attach much importance to preserving it, but we must apply this theory with some reservation. In Case 24 I would confine extractions to a minimum as the alveolar bone may be the only existing link in continuitv if the smaller fragments concerned in the fracture should sequestrate. Apart from this reason, if all the teeth near the fracture were removed it would entail loss of the 54321 112345 which would open up a verv large bony surface in a fracture that !had already become infected. In a case of this kind it is better to immobilize the fracture and treat the infection before extracting the teeth, and drainage should be established as a routine procedure for sequestration is certain to occur. This policy was carried out in Case 24. When it was thought opportune, a month later, the four incisors were extracted and subsequently the canine also. The result was bony union. Treatment in Case 25 was a difficult problem as the possibility of union was doubtful, and I think it is worth while to discuss the alternatives that presented themselves. This case was a young girl of 20 who received a penetrating wound of the right cheek, the bomb fragment lodging in the mandible. This and several pieces of bone were removed shortly after the injury aud the wound was sutured: the teeth were then wired together with eyelet wiring. Six days later the wound in the cheek seemed to be healing normally and there was little clinical evidence of active infection in the mandible, but in spite of this apparently favourable clinical picture, radiogram 25 showed loss of part of the lower border and severe damage in the tooth-bearing area of the 76543 l , the 4 being dislocated out of its socket.
The first thing to be decided in this case was whether. there was any ultimate possibility of bony union. If this question could be answered in the affirmative the obvious treatment would be extraction of the 754 with any small pieces of alveolar bone, and immobilization of the jaw. But the fact that the 8 was unerupted made control of the posterior fragment impossible and this was a definite handicap in the treatment. It might be argued that the 7`1 could be kept for a time for this purpose, but the value of keeping it would probably be outweighed by its potential danger; and for how long in any case could it be retained?' This question can be answered by consideration of the fact that the fractture would obviously need a long period of immobilization and the 7 could only be kept for a fraction of this time. If this conservative line were followed and sequestration allowed to take its course, the result might be union or it might not, and in these circtimstances would not radical treatment be the surer method? Personally I think that the loss of the lower border of the mandible coupled with fracture of the alveolus and the problem of controlling the posterior fragment turned the scale in favour of performing a radical debridement as soon as possible, as this would at least secure healthy bone ends for an earlv graft. Case 26 emphasizes the importance of decisive treatment. This man was admitted to hospital with a fractured mandible caused by a bullet which entered the cheek as seen in radiogram 26 A. There was no apparent laceration of the mucous membrane and occlusion was undisturbed. First the bullet was removed, dependent drainage was established and the 21, of which the crown had been badly broken, was extracted: secondly, seven days later, it was thought necessary to remove the 543 l also, with the alveolar bone islet; and lastly, four weeks later, some sequestra were removed. One might justly ask whether all these operations were essential within five weeks or if it would not have been better to include them all in one at the outset, and immobilize the jaw without further interference. 'While one school of opinion might advocate a minimum of surgical intervention in the early stages of this case, another would prefer to remove the 5432 immediately and possibly the alveolar bone also. In a case of this kind it is essential that the treatment should be carefully planned.
In comminuted fractures the decision as to which teeth should be extracted, and how much bone removed, is by no means easy. It rests primarily upon whether a graft is likely to be necessary or not. The maxim that no bone should be removed is firmly rooted because the possibility of union, however remote, is generally present. Treatment on this assumption is justified in many cases, but there are others in which it is obvious from the very beginning that bone grafts are inevitable, and sequestration simply delays and complicates the issue. However strongly we may hold this radical point of view it would be rash to dogmatize, as there are borderline cases in which the pros and cons are too evenly weighted for a fair decision: in these I think the policy of temporization is justified until the stage of sequestration is reached, when the condition should be carefully considered and, if sequestration is unduly severe and prolonged, the radical method of treatment should be adopted. Case 27i is an example of what might be termed the borderline type. This patient had multiple wounds: the foreign body seen in the radiogram was in the tongue, and the entry wound in the jaw was kept open and " through and through " drainage established. No teeth were involved in the fracture and at filrst there seemed to be a reasonable chance of union, but radiograms 27 B and C, taken at intervals of two and seven weeks respectively, showed that the condition was becoming progressively worse. It was then decided that a bone graft could not be avoided and the sequestra between the fractured ends of the bone were removed as seen in 27 D; this procedure undoubtedly limited the period of infection. In looking back, I think this treatment might with advantage have been applied sonme weeks earlier. The wait and see policy can be carried too far.
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Section of Odontology 669 Conclusionzs. The gencral tendency towards conservatism in removal of comminuted bone is sound provided that the comminution is not too extensive and there is no gross loss of bony tissue. It is important that a decisive line of treatment should be followed and each case should be treated without prejudice. The simple ones respond to conservative methods while the period of treatment in those associated with loss of bone may be considerably shortened by radical debridement.
IV.-VALUE AND INrERPRETATION OF RADIOGRAMS (Illutstrationis owl p. 29)
The help of radiograms in establishing the exact injury and extent of damage to the bone is easily perceived, but a point to which we perhaps pay rather less attention is the degree of decalcification that can be seen in connexion with some fractures, and its significance. This decalcification mav be caused bv lack of adequate immobilization and resulting traumatic hyperacmia, but in other cases infection undoubtedly plays an important role and accounts for the infective type. In the mandible we generallv find that prolonged trauma in the fracture, caused by lack of suitable immobilization, leads to an early onset of infection. The following three cases are good examples of extensive decalcification. Case 28: this man fell from a window seven feet high and was admitted to hospital with concussion, but a jaw fracture seems to have been undetected as no treatment was given. After returning home he developed a swelling and when I saw him six weeks after the injury, this was of considerable size. Occlusion was undisturbed but abnormal movement in the 3 region suggested a fracture: radiogram 28 A confirmed this and showed an excessive degree of decalcification. The patient was admitted and after a splint had been cemented to the lower teeth the abscess was opened externally: eight days later, when infection was under control, the 3 was extracted and drainage was established by connecting the original abscess incision with the buccal sulcus adjacent to the socket. In this type of case with acute infection the sequence of the treatment is very important: the fracture should first be immobilized and secondly the infection controlled by adequate drainage, and only after this should any teeth that may be detrimental to the result be removed. The case is different if infection is not acute, as in chronic sinuses: here there is little danger in removing the teeth and establishing drainage at the same time, once the jaw has been immobilized. In Case 28 it might be assumed that the premolar should be extracted as well as. the 3. If the decalcification were chiefly infective this would probably be advisable, but when trauma has played so large a part for as long as six weeks it is found that recalcification will probably take place around this tooth, as shown in radiograms 28 B and C, taken ten weeks and twelve months after immobilization was begun. In this instance the jaw was splinted for three months: delay in union was caused primarily bv increased and prolonged trauma and secondarily by infection. The prognosis in such cases is good if adequate immobilization and elimination of infection are rigidly carried out. Case 29 was an epileptic who fell and struck his chin on the ground. He attended hospital next day with some swelling of the jaw, but no obvious movement of the fragments. Radiogram 29 A showed a fracture involving the 5 region, this tooth being uncrupted and lving vertical in the body of the mandible. In view of the nature of this fracture it was thought inadvisable to extract the tooth but construction of a splint was begun: the patient, however, did not return to hospital to have it cemented in positioni until three weeks later when the swelling had increased. After the jaw had been immobilized the abscess was opened externally but the tooth was not extracted until some time after the infection had been controlled and the splint had to be removed and another one made to replace it. The first mistake 'vas lack of care in planning the treatment and it taught me to refrain from including in the splint any doubtful teeth or from covering over anv that are unerupted, for thcse cannot be removed with it in situ. The second mistake was in leaving the tooth so long.
The problem here was twofold: in the early stages of the fracture the trauma caused bv removing the tooth would have been too extensive to justify this procedure. The development of severe infection on the other hand indicated earlv extraction; but a better balance might have been struck between the two courses and the tooth should have been removed at the earliest possible moment after infection was under control. Mismanagement of immobilization and delay in extraction retarded bony union and radiogram 29 B shows a large zone of decalcification four months later which might be mistaken for non-union, the edges of the fragments tending to become rounded off. Fixation had to be prolonged to nine months and 29 C shows the extent of recalcification sixteen months after the injury: the almost eburnated ends of the fragments can still be seen surrounding the new bone and it is interesting to see recalcification in the alveolar bone also. Case 30 fractured his jaw in the 3 region by a fall and had attended a hospital where a splint AUG.-ODONT. 2 670 Proceedings of the Royal Society of Medicine 20 had been cemented to the lower teeth: he had returned ten davs later with a swelling in the region of the fracture and one week later the I4 had been extracted and the abscess opened externally. When I first saw him six weeks after the accident it appeared from the history that at some stage in the treatment the original splint had been replaced bv an arch wire method of fixation which was still in situ. Acute infection was still present and the original abscess incision was still discharging. Radiogram 30 A showed changes indicating an acute infective condition of the bone and there was a chronic apical abscess at the root of the ' 5. A week later the infection appeared clinically to have subsided and it was thought safe to extract the ( 35, but this was followed by a very acute condition characteristic of osteomyelitis, involving both sides of the mandible: 30 B, three weeks later, showed the extent of the infection on the same side as the fracture. In 30 C, taken after an interval of six months, recalcification was evident but it was incomplete in the iower border and a zone of residual infection appeared in the form of a cavity around the 8 t. The lesson to be learned from this case is that extreme caution should be observed in the removal of teeth when decalcification is the result of an acute infective process rather than of traumatic origin.
Conclutsions.-The value of radiograms in the treatment of fractures is not limited to showing the extent of the trauma: thev are essential also on account of the subseque;it ehanges they may indicate, and of these the most important is that of infection. Due attention should be paid to abnormal decalcification even in the absence of corroborative clinical findings.
V.-THE AGE OF THE FRACTUREi WHEN TREATMENT IS BEGUN AND THE INFLUENCE OF -IHIS
ON THE TREATMENT (Illustrations on1 pp. 30-32) A rough analysis of jaw fractures at the present time shows that while manv cases are admitted to a maxillo-facial centre within twentv-four hours of the accident there are others in which various reasons make it impossible to transfer them to one of these liospitals until some time has elapsed. Variations in the time between injurv and admission must necessarily influence the treatinent in each case.
Case 31, an air-raid casualty, was treated within a few hours of the injury by a mobile miaxillo-facial team at a hospital some distance from the Centre. It is unfortunate that nore cases cannot be seen as earlv as this, for immobilizing a fracture at this stage and wvorking in a field where infection has not had time to develop opens up great possibilities in the treatment. In this case a missile of unknown type had caused extensive damage and loss of soft tissue and bone in the right cheek and underlving portion of the mandible which made radical d6bridement necessary. All fragments of teeth and bone were immediately removed except one large piece which was well attached to the soft tissues. Radiogram 31 A shows the extent of comminution before this operation and in B, taken three months later, the rounded ends of the twvo fragments can be seen with the retained portion of the lower border united to the anterior one. At this early stage it was a comparativelv easy matter to perform the debridement through the cheek wound, but if the case had been admitted to the Centre some days after a primarv suturing, it would have been impossible to do more than maintain or establish drainage and leave sequestration to take its course, thus delaying the final issue. Case 31 is exceptional: there is usuallv an interval of twenty-four hours or more before the natient is transferred which often neans that he has aiready been an.esthetized for excision and suture of the wounds and the jaw mav have been immobilized either then or later, when the patient has r,ecovered from the anesthetic. It wvould be uniwise to repeat the anwsthetic for some days unless it is absolutely necessary, and this nmeans delay in onerative procedure. If immobilization is inadequate a more stable form can be applied in the interval, and draina,e can be established bv removing sutures in the most dependent end of any wounds related to the jaw. This, combined with chemotherapy, application of heat and irrigations to the mouth, should check developing infection. Case 32, a man of 36, was also an air-raid casualtv. A laceration of the left cheek had been excised and sutured and the fracture in the left canine region supported bv a suitable bandage. Radiogram 32 A showed a commintited fracture of the 34 region with an islet of bone containing these two teeth.
By the time this case reached the Centre twventv-four hours after the injurv, a large hamatoma had developed in the cheek woundl: this could be only nartiallv evacuated and drainage was established in the lower part of the wound, which was below the fracture. A cap splint was cemented to the teeth, heat was applied to the jaw and the mouth was irrigated. After four days all swelling had subsided and the wound was healthy, so the F34 were removed along with the alveolar fragment. The wound in the mouth was packed open and there seemed to be no reason for establishing connexion between this 21 Section of Odontology 671 and the external one. After this operation progress was uneventful and 32 B, taken two months later, showed good recalcification. The splint was now removed and bony union was clinically confirmed. Little can be said in favour of ietaining teeth in such a case, but it is important when removing them to leave behind no portions of the alveolus that are likely to sequestrate and delay union: further, when a cavity of this kind is kept open with packing for a short time, the possibility of a blood-clot breaking down and becoming a source of infection likely to interfere with healing is remote. When there are more severe injuries than that of the jaw the patient may not be transferred until a week or ten days after the accident; and when they endanger life to a greater degree, this initerval is necessarily much longer. Success in these cases largelv depends upon the treatnient given to the jaw fracture in the meantime, and this is well illustrated by Cases 33 and 34. Case 33 had an aeroplane crash which caused a fracture of the symphysis and a deep wound of the lower lip communicating with it: the 21 was knocked out of its socket. A couple of days after the accident a splint was cemented to the lower teeth and the patient was transferred eight days later, when all that could be seen was a slight discharge from the wound below the chin. Radiogram 33 A showed that there was an unerupted tooth involved in the fracture. Owing to the treatment so far carried ouit it was possible to operate two davs after admission and the unerupted tooth and remaining incisors were extracted: it had been thought beforehand that two of the incisors might be saved but at the time it was found necessary to remove them all. They had been included in the splint, but this was achieved by cutting through the necks with a fissure bur and elevating the roots out of their sockets. The wound in the mouth was packed and the one under the chin enlarged for better drainage. Radiogram 33 B, taken two and a half months later, showed an advanced stage of union and the splint was removed. There appears to be no advantage in connecting the submandibular drainage with the mouth Linless infection is likely to persist for some time. Case 34 was a woman aged 35 who received multiple injuries during an air raid. After her head and chest injuries had been treated for five weeks she was transferred to the Jaw Centre with a fractured mandible in the right premolar region. T his had not been satisfactorily immobilized with the result that there was a considerable amouLnt of discharge from a sinus below the fracture, and radiogram 34 A showved decalcification and sequestration.
A splint was cemented to the teeth and an operation was performed in which the external sinus was explored and many small fragments of bone wvere removed. The gum was then reflected oxer the fracture in the premolar region and the sequestrated alveolar fragments were removed. The wound was irrigated with saline and a piece of corrugated tubing was passed through into the mouth: after this had been left for a week it was reduced in length and frequent irrigations were given. Radiogram 34 B, taken three weeks later, showed that there were no loose fragments of bone remaining. I think it would have been incorrect to extract any teeth at the original operation as it would undoubtedly have increased sequestration: if an infection of this kind is controlled first, fewer complications are likely to arise. It should be emphasized that in this case there was no curetting and very great care was taken in the removal of the sequestra. Three weeks later the adjacent teeth were extracted and bonv union occurred in due course.
The reason for transferring a case to a Mlaxillo-Facial Centre after an interval of some months from the time of injury is generally delaved union which is caused either bv inadequate immobilization or some persistent form of infection. Case 35 was sent to the Centre four months after he had been wvounded by a bullet. The radiograms showed a fracture in the 1456 region with evidence of delaved union and there was a cavity of residual infection at the alveolar end of the fracture. This type of case tisuallv responds within a reasonable time to treatment consisting of immobilization followed bv extraction of adjacent teeth and opening of the infective cavity into the mouth. As the infection was chronic in Case 35, all this was done in one operation. In old-standing injLuries of this kind the period of fixation must be prolonged according to the degree of delay in union, and anv associated residual infection must be eradicated.
ConZclusion1s.-In treating a case immediately after the injury the problem might be described as puLrely traumatic. After a short interval infection begins to play a major part and due respect muist be accorded to it.
Before concluding this paper I must make some reference to cases in which the results are atypical and also to the danger of basing assutmptions as to the right line of treatment upon issues which, on a wider view, prove to be exceptional rather than general. A brief analvsis of the two following cases mav be of value as they are somewhat unusual.
The first was treated on the maxim of retaining the teeth and the second on exactlv the reverse. Case 36, a man of 46, had a fracture running obliquely through the right body of the mandible (radiogram 36 A) as well as bilateral fractutre dislocations. The
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Proceedings of the Royal Society of Medicine 22 fracture was badly compounded into the mouth but none of the teeth were loose. Only a few teeth were present in the maxilla and a splint was cemented to these, the lower teeth being wired to it for five weeks. Three weeks later the 85 were removed as it was thought they might be a potential danger, but union was unaffected by the presence of the others involved in the fracture (radiogram 36 B). At first sight this case seems to bear out the advisability of retaining teeth, but I think the successful result should partly be attributed to removal of the 85 and that the time of extraction, as in the next case, was a very important factor. The major problem in treating fractured jaws is not the method of immobilization so much as prevention of infection or how to deal with it when it has developed. Considering the type of fracture in both these cases, it is surprising that there was but little infection and union took place within a reasonable time. Case 37, a woman of 53, was an air-raid casualty with a comminuted fracture of the right mandible (radiogram 37 A) and lacerations of the face: when she was transferred to the Centre a week after the injury the wounds had been excised and sutured, the one relating to the fracture drained, and the jaw immobilized by eyelet wiring. Five days after admission there was little evidence of infection but the 854;3 were extracted on principle, in case they should give rise to trouble, and radiograms 37 B and C, taken three weeks and four months later, showed a good result. This case might be cited in favour of extracting teeth in like circumstances but it should be noted that this was not done until twelve days after the injury and that the time factor referred to in connexion with Case 36 was partly responsible for the good result.
On reviewing over 300 cases for this paper, I have tried to show that it is unwise to dogmatize on the two subjects under discussion, and to plead for an open mind. In picking out cases to illustrate the need for a less rigid viewpoint in treatment I have made no attempt to cover the subject but simply to stress some of the more important considerations. The two main dangers likely to result from extraction of teeth are trauma and infection, but with bone, infection is our chief concern. In removing either it is most important to choose exactly the right time. With bone it has always been a fixed principle that this should be done either immediately after the injury or not until it has separated. The problem is less easy to solve in the case of teeth: in the early stages of a fracture -the trauma caused by extraction is often a grave danger and later the best time depends upon the degree of infection present. I think it can be said of teeth in the line of fracture and comminuted bone in fractured jaws, that while we may hold a general bias in favour of one course or the other, we cannot be oblivious to the value of each in appropriate cases. Some of these cases have been treated at the Maxillo-Facial Hospital at East Grinstead and for collaboration in the treatment I am indebted to my surgical and dental colleagues. I acknowledge permission from the Dental Surgeons at the Middlesex Hospital to include some of their cases, and to Mr. S. A. Riddett for one of his. My thanks are due to Professor Russ and the Medical Research Council for the invaluable help of Miss Clephan in reviewing the series of cases and the preparation and illustration of this paper.
